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(57) Abstract: It is intended to provide an oxidation stress inhibitor containing as the active ingredient a pyrazolone derivative 
represented by the formula (I) as defined in the description or its pharmaceutical ly acceptable salt; and a method of measuring ox- 
idation stress characterized by using a monounsaturated fatty acid, ubiquinone- 10 or cholesterol ester hydroperoxide in the plasma 
as a marker, a clinical examination method a method of evaluating a drug. The above-mentioned drug is useful as a preventive/a 
remedy for various oxidation stress diseases (for example, ischemic diseases and various diseases depending thereon, namely, cere- 
brovascular diseases such as brain infarction and brain attack, brain hypofunction and vascular dementia caused thereby, various 
brain diseases in association with aging such as cerebrovascular tissue lesion, various peripheral circulatory disorders based on car- 
diomuscular ischemia such as cardiomuscular infarction and heart failure, liver failure, and diabetes). The above-mentioned method 
of measuring oxidation stress makes it possible to accurately and quantitatively measure oxidation stress, which makes it applicable 
to clinical examinations and evaluation of drugs. 
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5t°7 n ^fi^flsX « © ^ #J ^ $ 6 S ^ Lt#»U<ft, 3- 

0 m 1 cf^T-fe hWW^^^l 3. 0 g^I^^^^/^t K?^^ 

U ^ y — 9 WMiih Lt, mmofc&Vn 1 1 . 3 g ^^-fe,^^ t UT#fc 0 
I&Efs 6 7% 

127. 5 ~ 1 2 8 . 5°C 

i. femmm 
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7 mm<D Cr j : CD (SD) V Y (A#B#f« : 197. 8-228. 8g, 0 *ft"^ * 

-et*^^b^o -r^x^mm^, mM 24±2°c, si 55+10%, mmw: 13 
2. 

^&tf£&te^ifc£ttU ^.il^m^-^ (^f^W^#T (sham ope) gph 

3. MCA (^A-JKMO KSSKI^f/VOfm 

7 y h£r 3%-T y 7/1/7 ^5£AfcTfi«^A^ WBMfcfc@5£U 2%^y7;v 

mmmR^mmm^m^ (5^-) -c^byto ^^v^^^-T4>^ 

=}-) &s ^sa»iiiR^rt5attfliR©^*f5«t 5#Au mca %mmvtc 0 mca h& 2 
i^wftic^srSE^x mca (DihiM&nmmtsitfro mca 13s 30 ftm^mmw: m 

^If^^ff^ftlPiasSrff Sfc^ftSMHE:^"-:^ (physitemp instruments inc. 
BAT-12) Srila»rt^#AbT43# % ^tu#^#:|i.SrfB^b7to #^a-(£T* J J8.e> 

4. Ift©t^ 

MCA H^^HilM 3mg/kg CO 3 - 7^ ^Vl"- 1 - 7 a =/V- 2 - y U 5 
-^gr 1. OmL/body/h ©§tt? 30 ^IWO^RSEA (1 5:?TV\ 6 H#rgJ 
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10 WBtXW®. 16 y7a-i?9^^ (KD SCIENTIFIC, 10 M infusion 

pump 230) £rJ^T 3mg/kg CD 3 — p*^vl"— 1 — 7z^~/V— 2-^7^ U f — 5 — 
1. OmL/body/h <£>S§e*"T? 1 0 2 HI 30 #re<0#jREfcA&3KH! 13 0 HCfxofc,, 

Hl0^3-^f^-l-7x^-2-t°7 s /!)y-5-ty^4U 2 HI 

ucAmMntu mmm-mmik, 1, 2, 3, 5, 743^^10 01© 1 mi ©s^- 

Tf|-»> £>«3:7& 0. 3mL mfc U 3000rpnu 10 #IW3£'i> bTM^^l bfc c 
J»te4;£<£>^-f * u*f-*.~-'7\Z. 25 /iLfo^U ^fl^^^SCJg&i-irfc^ 
i^#B#^ - 80°C T^IH£# L to 
6. MJ^M^lii^* 

12. 5/iM CD^/lsjfV >m (13 : 0 N fW^SJS) £-^>200/i 1 ©^/-y^ N 
50^ 1 ©iMKKlin^J^MfPbfcfK m'L^SIbfc (12, OOOrpm. 3^) Q _h?f 50 

a i cDmm^mumT^^,2m g 1 wy^v^^^y >*<oi?* 

j7 *7 J\ : JrP^sl-jj? J* (3^m s 3. 3cmX4. 6mm i. d. N Supelco) +pkb-100 # 
7 A (5/jm N 25cm X 4. 6mm i. d. % Supelco) 
#»fg : T-fe h = h y A-/^ ^ 7 — /V/*=17. 5/65. 0/17. 5 (v/v/v) 
SfBt : 1. 5mi 
# 7 J*ffiM : 40°C 

: 320nm 
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mmkmmmytM ■. 520™ 
(3g* • mm 

3fe*SrH 1 s^m 2 ^-r 0 

Bltt, jfiLjR»fi©^/v5 h^W^S (16 : 1) <Dm&v>B0#)Wfc%:^'t 
^771?fc5 0 ittiffl^Jteife^-rS^/V'^ h^W^Bfe (16:1) <D§iJ^% 
16 : 1 ^^i-§ 0 HI 1 ^feV>T N JgO 0 g ^ttS%16 : 1 (DW^mmt LTs 
M^^fr* (%) Sr^9 7O«0Wi^U 0l:^^77Oii(^to 

HI 2 fi£ % skm^(D^TU4>m (18 : 1) ©*a-^©jg^S'fb^*f-^9 7 , T? 
fe6o ^StIgJte^*j-1-5^-W^©f"J^%18 : 1 t^Sli--5 0 §001 
fc*5tf5%18 : 1 (^tt^rSP^ Lt, (%) ^^77©W^L, 

^¥fi©7y b^te, ^Vi^ b^W^Bfe (16 : 1) XVtW^II (1 

8 : i) (Dm&tt^ftmm'z&btiftib^tco ua»u w©7ybm 

MCAil-Silf 1~5 Hm^^vNW^ h^WVH (16 : 1) RXl^U 

sCyWt (18:1) ©#]-S^3B-ltK:_L#u r.£>lffl£>BMfc;.* b v^jftltfs^ift;* 
ttfc 0 — ^ 3 —*<?-/i>- 1 -7x=;v- 2 U 5 -;^£r$!# Ufc 

S^-C^ h#-V"OM (16 : 1) SU^W^M (18 : 1) <D#\&}&^ 

: ^-tf^y 10 (C o Q- 1 o) o^Ht^S 
femWim, Woi^ mca WWWaS^fVi^ftsRU S£^£>g!#, Sim 

Af»»!ll im#^Tofc 0 (CoQ-10) ©^Stfeirte 
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2 5 0^10 cold * ? S —/V t 5 0 0 ii 1 <D cold ^3M?- 5 0/tl ©JfoJt 

fc#n£<3;<^nUfcm. S'L^Stb/c (10,000g N 3£f^ 4°c) 0 S/iio^t 

(0. 5 /a©jfoJlfc:*B^) 5r5i^^3im#:^n-?b^7 7^^aAU, 
^t^;y-io (CoQ-io) A&ffl^lt. my&.W-^^^Y^f'yy -<(o^ 

^7A: ^-F*7^2^ (Type Supelguard LC-ABZ. S^nu 50X4.6 mm i. d. s 
Supelco) + 5^$T77 7 (Type Supelcosil LC-8 N 5 /j m s 250 X4. 6 mm i. d. N Supelco) 
+ jStc^7 7A (Type RC-10-U Irica) 

&WjM : J* PS — JV/tert~^?-;VTA>^ — ^=85/15 (v/v) (50mMiim*^ 
#ft3g : 0. 8 ml/# 

$>ffi : tt*Mt;¥*feffi:»fftBWE : +600 mV 

mm 

*S*iH3|!^t 0 

fc„ Ld>U W©7ybm MCAil-ffM^fc^y f-1 0<Z>#J 

^rc^/p- 2 - t°7>y y >- 5 -;#-^^^Lfdg¥-e^ ^tr^y 1 o&m 
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: nl/^TB-^x^r^t Fn^t^rv'F (CE-00H) (Dfflfe 

Lfc D :©i|2m l fc^v^/Mlfl^J-e&S 2, 2'-ry*tf;*(2, 

4-.i/^f;l/-^]/P^MJ^) (AMVN) (fp^l^^i J; >9 If A) ^rAMVN 

177, 2mg©-{y/k^-;U (i/^ti^IA) i5mg0^^n^- 
^-^v-^— if (v-^-^thJ: i9lf A) ^5 0 0ml©^^7-;^500ml©* 
^itlfff (pHio) ©iB^ffli^H:»#L % ^^S3fc3SRlSrWa4bfeo 

S^IWB (^;-/V/t-^;-/V=19/l (v/v)): 1. 0 m 1 /ft 
fc^mim : 1 • 5ml/^ 
-ft? A 

# 7 A : Type Beckman LC-8, 5 n m, 250X4. 6 mm i. d. 
JfefcSr El 4 

5^jgag^^^*5V>T, 3 -^^71— 1 -^^^/W- 2-tT73/ U ^- 5 - 
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Urs (^J) SrSfc&nbfclTett* ^^rn^xxr/^Fn^^VFl 

^mm&^mir%mftm<DW$bfj:zmm^ibz>¥?m2 001-275466 

MI2 001-27546 7©^^#{3lfB«cOp f: 3^«^-C N *Hif©li^ 
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i. tibp£ (i) -c^ns t°7y'n i/mmfcjtte^^m^m^w^zthz 



Rift, yfci^K ^*^l~5C9T^=¥/VKXf*^* 
— /W^v^, T y — ;V^;v?s-7 |fcig2& 1-5 cDT/l^/i-fiXte^llfig: 1 

3~5(DT/^^rl/>-S^^t?U; R 3 «, tK^DK^ WcMW. 1 ~ 5 <7>T/V3vv£ N 

5 07^3df-yl s ^it 1 ~ 3 © t Kn ^v'7;v^;vS, l&i^lSflfc 2 ~ 5 <DT 

$ tilt 7 ~/vm&m-f~o ) 

2. (I) ^jo^T, R^^^i — scOT/l-^^S-efc^. R 2 ^ 7 J<i§ 

Hl^-^fc*9, R 3 ^S N ~5 C97Vl^/vS, ^^^Cl~5 ^T/V^^rv-S, 



R 




(I) 
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/i/t Kn F * Will" S r t <£ «9 h V * SrSpmii" 5 s »3&® 1 

8. ^-y^t&fpJiiJi&m^^-w^ (18 : 1) h^-W 

(1 6 : 1) tl>5^ 7 iCfBifcOBMt;* M>^©?II3£*tfeo 
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12. »J^ N Tt25£ (I) t s 7y n 



"^t^rv'S, T y 1-5 ©T^^/wSX^it 1 

3 — 5 cOT/V^rW^S^*t?b ; R 3 te, 7.Rl!ljjsH\ ^Htlfc 1 ~ 5 (DT/^^m, 



R 




(I) 



O 



27 



WO 03/024446 



PCT/JP02/09087 



XWM £ tilt 7 =;HI:ft 0 ) 

13. 5£ (I) fc&v^ R x ^^i5:i~5coT/v^/vffi-T?fcD, R 2 ^tK 

& ^it 1 ~ 3 © t Kb VT/l'^l, Mt2~5©7/^3r^;nl? 
S. H^*#C2~ 8 ©v?r^^;vT ^ ap^VI^ MJ7/vtn^f/v 

14. ^ (i) x^£n&t°9yv>-mmfcxfe^(DM¥mzn^£nz)m. 

tfS, 3 - ^ f-A — 1 -~7^~>V- 2-^7^1 5 -^Xte^CO^F^H-fF 

Ttfl^: (i) x^^n^^^y^^mm^^^m^^^ti^m.^-^ 
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1 3 ~ 6 ©T;v=j ^i/^/^^T/v^r^S^ifc U ; R 2 te. ^.mW^, TV 
—/v^r^^M, ry-;^;^/hSs WcMWt l ~ 5 <dt ;v&jiM.fi%MWL l 

3~5©7;^l/VS^b; R 3 «. tK*^. £g3t& 1 ~ 5 <£> TATA'S, 

I^Tir bT5 KS^fc^5^bSfm6lHl— 5gb< teHftS 1 ~ 3 H<7>«i« 

16. ^ (I) Tr^tbS t°7^/n ^^#:X^©^^^fP^$^^ii: 
7)^ 3 - ^ 1 - 7 2 - t°7 y y >--5-^Xf«<Dlil^^fF 



29 



WO 03/024446 



PCT/JP02/09087 




WO 03/024446 



PCT/JP02/09087 




WO 03/024446 



PCT/JP02/09087 




WO 03/024446 PCT/JP02/09087 




4/4 



PCT/JP02/09087 



5/6 

^^SfiffifP^SwHW 20Q2m9M06B (06.09.2002) £BIB 10Rf33#16# 



VIII-5-1 


^#1 IZisKb ft V* MifrXJiZffiM 

MU4.17(v)W5l02.1(a)(v)) 


■HBS^ frfc z: h & * U iLT £ o 


vrri-o-i 

(i) 

VIII-5-1 
(ii) 

VIII-5-1 

(iii) 
VIII-5-1 

Civ) 


HE*©**: 


2001 ^09 n 07 B (07 . 09 . 2001 ) 

mmnmim®. m2 5m 


VIII-5-1 

(V) 







INTERNATIONAL SEARCH REPORT 



InternWonal application No. 

PCT/JP02/09087 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61K31/4152, A61P1/16, 3/10, 7/04, 9/00, 43/00, 
G01N33/48, C07D231/2 6 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61K, A61P, C07D, G01N33/48 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN) , REGISTRY (STN) , WPIL (QUESTEL) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. \ 


Y 


JP 62-108814 A (Mitsubishi Chemical Industries 
Ltd. ) , 

20 May, 1987 (20.05.87), 
Claims; examples 
(Family: none) 


1-6, 12-16 


Y 


EP 633025 Al (Mitsubishi Chemical Corp.), 

11 January, 1995 (11.01.95), 

Full text; particularly, Claim 2 

& JP 7-26765 A x & US 5837723 A 

& CA 2127519 Al 


1-6,12-16 


Y 


JP 3-215425 A (Mitsubishi Kasei Corp.), 
21 September, 1991 (21.09.91), 

Claims; page 1, right column, lines 5 to 9; page 2, 
upper left column, line 7 to upper right column, 
line 17 (Family: none) 


1-6, 12-16 



|~x"] Further documents are listed in the continuation of Box C. [ [ See patent family annex. 



* Special categories of cited documents: "T** 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "&" 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 December, 2002 (09.12.02) 


Date of mailing of the international search report 

24 December, 2002 (24.12.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



"TnterSffonal application No. 

PCT/JP02/09087 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 249735 A2 (A. Nattermann & Cle . GmbH), 

05 May, 1987 (05.05.87) , 

Page 2, lines 13 to 35; page 5, lines 19 to 21; 
page 6, lines 1 to 5 

6 JP 62-294613 A 

Page 1, right column/ line 6 to page 2, upper left 
column, line 14; page 4, upper left column, line 18 
to upper right column, line 2 
& DE 3616923 A 

WO 99/64424 Al (Takara Shuzo Co., Ltd.), 

16 December, 1999 (16.12.99), 

Page 16, lines 4 to 13 

& EP 1086952 Al 

Page 9, Par. No. [0067] 

& AU 4060699 B & CA 2334249 Al 



1-6, 12-16 



1-6, 12-16 



X 
Y 



WO 99/63341 Al (Nikken Foods Co 
09 December, 1999 (09.12.99), 
Page 12; Nos . 38, 39 
& EP 1032833 A2 
Page 12; Nos. 38, 39 
Sc AU 7455698 B 



Ltd. ) , 



7-11 
12-14 



& JP 2002-517724 A 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



InterSnionai application No. 

PCT/JP02/09087 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



□ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Document 1 EP 249735 A2 (A. Nattermann & Cle . GmbH) 1987.05.05 

Document 2 WO 99/63341 Al (NIKKEN FOODS Co., Ltd.) 1999.12.09 

The inventions as set forth in claims 1 to 16 of the present case have a 
common technical feature relating to oxidation stress. However, there had 
been known an invention relating to an oxidation stress agent and an invention 
relating to a method of measuring oxidation stress, as reported in Documents 
1 and 2. Thus, it cannot be considered that the technical feature relating 
to oxidation stress is a technical feature that defines a contribution over 
the prior art. (Continued to extra sheet.) 

1. J— | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. pT] As all searchable claims could be searched without effort justify ing an additional fee, this Authority did not invite payment 

of any additional fee. 

3. |~~| As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q^j No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest f— j -j/ne additional search fees were accompanied by the applicant's protest. 

j j No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



IntenSKonal application No. 

PCT/JP02/09087 



Continuation of Box No ,11 of continuation of first sheet (1) 

Such being the case, it cannot be recognized that the inventions 
relating to oxidation stress agents as set forth in claim 1 to 6, the 
inventions relating to methods of evaluating the efficacy of the 
oxidation stress inhibitory effect in case of administering a certain 
drug as set forth in claims 12 to 14 and the inventions relating to drugs 
as set forth in claims 15 and 16, and the inventions relating to methods 
of measuring stress as set forth in claims 7 to 9, the invention relating 
to a clinical examination method as set forth in claim 10 and the invention 
relating to a method of evaluating the efficacy of oxidation stress as 
set forth in claim 11 form a single general inventive concept. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



mMtamW^- PCT/JP02/09087 



a. mm<Dm,-rzfrm<DfrM <mxmtfm a po ) 

Int.CL 7 A61K 31/4152, A61P 1/16, 3/10, 7/04, 9/00, 43/00, G01N 33/48, C07D 231/26 



Wfcffofcfc/hliapH- (BBfflft&Si .(IPC) ) 
Int. CL 7 A61K, A61P, C07D, G01N 33/48 



CAPLUS (STN) , REGISTRY (STN) , WP I L (QUESTEL) 









#T=t V — * 






Y 


JP62-108814 A (Hli^IIt^li) 1987. 05. 20 


1-6, 12-16 








Y 


EP 633025 Al (MITSUBISHI CHEMICAL CORPORATION) 1995. 01. 11 


1-6, 12-16 










& JP 7-26765 A & US 5837723 A & CA 2127519 Al 





TAJ #(cPjl<Dfc5»X'{4/£< > -«l^»?^*t 

TEj HHStmRB«roWR*fcW:4*W : tf:bS*«, HBRlMSia 
frit 

roj pfiasi^ ftffl. 



HIMfe£^T bfc 0 

0 9. 12. 0 2 




0*H#fFJt (ISA/JP) 
f£lg#-§- 100-8915 

msctim-t m iht p a # 3 




4 c 


9 16 6 


mm mm (^p.) 

03-35 8 1-1101 P 


"3*ft 3 4 5 2 



IS;PCT/ISA/2 10 (IB 2 (1 9 9 8^7^) 



%w,mm-& pct/j P02/09.087 



c m%) . 



JP 3-215425 A (H^ffcEfctfcsS^fefc) 1991. 09. 21 

mm>k(Dmm, m mourns- 9tT, M2K&±t 



7 ft- 



X 
Y 



EP 249735 A2 (A. Nattermann & Cle. GmbH) 1987. 05. 05 
^2M^13~35=fT, f£5Hl9~21fi% ^6Ml~5fT 
& JP62-294613 A ffi 1 M^WM 6 ft~M 2 M&±WMun, 
H4M^-htfl^l8tT~^J:«||2fT) & DE 3616923 A 

WO 99/64424 Al (TAKARA SHUZO Co. , Ltd) 1999. 12. 16 

H16M^4~13^T 

& EP 1086952 Al (fg 9 H [0067] ) 

& AU 4060699 B & CA 2334249 Al 

WO 99/63341 Al (NIKKEN FOODS Co., Ltd) 1999.12.09 
fgl2HNo. 38, 39 

& EP 1032833 A2 (|gl2HNo38, 39) & AU 7455698 B 
& JP 2002-517724 A 



1-6,12-16 



1-6, 12-16 



1-6, 12-16 



7-11 
12-14 



«APCT/ISA/210 (ffi2"<— 5?a>ife&) (1998^7^) 



it 



'?■%■ PCT/JP02/0908 7 



&Wi80km3Tg. (PCTi 7^(2)(a)) <DMfeiz£V), c ©BRiW2^«tMfc0>Sigite J: 9 fflfr*©*5Bi«>— fflJfc-ov^fP 



3. □ If^Ofgffl fi, ^JRi»*©$giBT?fcoTPCTffiIU6.4(a)©j|52JtRtJ«fB3S:©S3fefc 



l£iSfc 1 EP 249735 A2 (A. Nattermann & Cle. GmbH) 1987. 05. 05 
Xfflt 2 WO 99/63341 Al (NIKKEN FOODS Co. , Ltd) 1999. 12. 09 



4. □ ffiMA^s^^p»^M^wrert^#u^^ofc(DT\ ^©Iliiifed, »3ft<0t£H<0*KlfcBB*J 



□ iIARpS^»0^{f b *tc ftM Aa> MBMfi Set # o fc 0 



iSPCT/ISA/2 10 (Il^-^©ii (1) ) (1 9 9 8^7^) 



mmmmm-%- pct/j po 2/0 9 0 8 7 



*cd|5h 15-16 ^§is^<D^^^b-c, m^mm 7 - 9 h i/^S'js^ 



KPCT/ISA/2 10 (#SIJ^-^) (1 9 9 8^7^) 



